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Motivation 

•  Maritime communications face scarce spectrum, highly 
dynamic channel conditions, and heterogeneous service 
requirements with urgent and normal traffic, yet 
conventional deep reinforcement learning (DRL) policies 
trained for specific environments generalize poorly to 
unknown scenarios and lack fast, reliable adaptation, 
necessitating an intelligent framework that can swiftly 
learn effective spectrum access and service scheduling 
across diverse, non-stationary maritime scenarios.  ENGINEERING Inform Technol Electro
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Main idea 
 A maritime system model is constructed by incorporating 

realistic channel occupancy patterns and a dual-queue 
mechanism for urgent and normal packets. 
 A meta-reinforcement learning-based spectrum access and 

service scheduling algorithm is proposed to overcome the 
poor generalization of traditional DRL. 
  An adaptive meta-reinforcement learning spectrum access 

and service scheduling algorithm is introduced to accelerate 
convergence and achieve efficient adaptation to complex, 
varying maritime scenarios. ENGINEERING Inform Technol Electro
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Conclusions 

In this work, we propose a novel adaptive meta-
reinforcement learning scheme based on a decentralized 
partially observable Markov decision process and dynamic 
task encoding, aiming to provide a rapid adaptation 
mechanism to achieve efficient spectrum access and 
service scheduling in complex maritime environments. The 
design of the adaptive meta-learning rate control can 
provide some inspiration for further research on intelligent 
decision-making in time-varying and unknown wireless 
networks. 
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